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An experiment of the fusion phenomena produces
many sets of time-varying measured values. As a set of
the values constitutes a waveform, a lot of waveforms
are produced. If the waveforms similar to the specified
one can be obtained by using a computer, the burden of
researchers in searching similar waveforms will be
extremely decreased. Finding the similar waveforms
may bring us new breakthrough.
We have addressed to the issue on this kind of
retrieval[11 The method proposed[l] is based on the
Fourier Transformation[2]. However, the methods based
on the Fourier Transformation have the serious
drawback. These methods can not retrieve the
waveforms whose wave lengths are slightly different
from that of the key waveform. These waveforms should
be included in the retrieval result.
This paper addresses to this problem. The end of
this paper is obtaining the waveforms whose wave
lengths are similar to that of the key waveform. The
proposed method is based on the definition of the
Fourier Transformation. This paper shows that the
waveform whose wave length is similar to that of the
key waveform can be retrieved.
The Fourier Transformation F((()) of signal t(t) is
defined as follows.
F(OJ) = [f(t)e-jll'l dt
Let us consider the signal g(t) = f(t/(l + a)) ,
where ex «1. The Fourier Transformation G((()) of g(t)
is as follows.
G(m) = (fC:Je- jwt dt = r:f(k)e-jW(l+a)k (l + a)dk
Here, the signal t(t) is assumed to be zero before t =0
and after t =tI, and can be described with a polynomial
formula (I a tJ). F((()), and G((()) are described as
follows.
F(OJ) = ICi ti e-jll't dt == ICiFi(OJ)
G(OJ) = LCi e-jw(l+a)k (l + a)dk == LCiGi (OJ)
Wheniis equal to zero, GJ(cu)is as follows:
GO (OJ) = FO(OJ)e-jll'al l + j -1; (e- jWaI, -1).
When iis larger than zero, Q1(cu)is as follows:
GI1 (OJ) (1 +a)" F I1 (OJ)e-iWall
As a (J+a:)1 is nearly equal to one. Therefore, G(cu)
is approximately obtained as follows.
G(OJ) F(OJ)e-jWat, + j -1; (e- JlJaIJ -1)
When (() is sufficiently large, G((()) is approximated as
follows.
G(OJ) F(OJ)e- jwat(
Therefore, G((()) is approximately obtained by rotating
each dimension with some angle.
An example of the retrieval of the similar
waveforms is shown in Fig. 1. These waveforms are of
bolometers. The top waveform (Fig. l(a)) is the key
waveform. The bottom waveform (Fig. 1(b)) is a
candidate of the retrieval result. The wave length of this
waveform is slightly shorter than that of the key
waveform. This waveform is not retrieved by using the
ordinary Fourier Transformation method.
This paper proposed a retrieval method of
obtaining the similar waveforms having different wave
lengths. Future research includes the improvement of
the retrieval performance.
(b)
Fig. 1. An example of the similarity retrieval.
(a) key waveform, (b) retrieved waveform.
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